pathophysiology of RM. Fetal factors include genetic or developmental abnormalities, while uterine pathology, endocrine dysfunction, anti-phospholipid syndrome and thrombophilic disorders have been identified as maternal factors (SzekeresBartho and Balasch, 2008) .
The role of other factors like infections, hormonal imbalances, parity, menstrual disorders, nutritional deficiencies, psychological trauma, stress life events, alcohol and caffeine intake have been studied earlier but the results are inconsistent (Pandey et al., 2005) .
A positive association between smoking and occupational exposure to pesticides with increased risk of abortion / miscarriages has been reported in recent years (Settimi et al., 2008; Shea and Steiner, 2008) . There are also indications that exposure to pesticides may contribute to adverse reproductive outcomes (Hanke and Jurewicz, 2004) .
In women with RM, intensive diagnostics can identify the definite cause only in few cases (Korrick et al., 2001) . Hence, further environmental factors must be identified that may affect pregnancy and play an etiological role in the pathogenesis of recurrent miscarriages. Recent studies suggested the role of persistent environmental pollutants such as organochlorine pesticides (OCPs) in the etiology of These compounds are chemically stable, strongly lipophilic, have slow degradation rates and tend to bioaccumulate in lipid-rich tissues (Kogevinas, 2001 ).
These abundant organochlorine contaminants in the environment are DDT (1,1,1-trichloro-2, 2-bis [4 p-chlorophenyl] ethane), methoxychlor (1,1,1-trichloro-2, 2-bis [p-methoxyphenyl] ethane) (MXC), tris (4-chlorophenyl) methanol (TCPM), lindane (gamma-hexachlorocyclohexane) (?-HCH) and related compounds (Ayotte et al., 2001 ).
Organochlorine pesticides possess estrogenic properties resulting in adverse effects on the reproductive system in animal models (Borgeest et al., 2002) .
Endocrine disrupters may be able to react directly or indirectly with the hormone structure to alter its function, change the pattern of hormone synthesis, or modulate the number of hormone receptors and their affinities for specific molecules (Rosselli et al., 2000; Sweeney, 2002; Tapiero et al., 2002) .
Recurrent miscarriage (RM) is defined as three or more consecutive miscarriages before 20 th week of gestation. RM is a challenging medical problem because of its least known pathogenesis and etiology in most of the cases. Both fetal and maternal factors are found to be associated with Mansoura J. Forensic Med. Clin. Toxicol.
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and other OCPs in the pathogenesis of recurrent miscarriage.
PATIENTS AND METHODS
Twenty women (cases) with a history of at least three recurrent miscarriages before the 20th week of gestation who attended to Al-Azhar University Hospital (New Damietta) between January, 1st, 2008 and July, 1st, 2009 , were included in this study. An equal number of women get normal vaginal labor at term with live birth served as control group.
Miscarriages in women who had never delivered a baby are defined as primary miscarriages 16 cases (80.0%). A history of miscarriages following the delivery of at least one baby with the same partner defines secondary miscarriages; 4 cases (20.0%). Early miscarriages are those occurred by the 12th week of gestation; 5 cases (25.0%) and late miscarriages those occurred at 13th -25th week of gestation; 15 cases (75%).
Exclusion criteria:
• Women with hormonal disorders (hyper-prolactinemia, diabetes mellitus, hyper-thyroidism, hyperandrogenemia and luteal insufficiency).
• Uterine abnormalities (fibroids, bicornis, subseptus).
adverse reproductive effects (Longnecker et al., 2005; Venners et al., 2005) .
In India, dichlorodiphenyltrichloroethane (DDT) and hexachlorocyclohexane (HCH) were banned for use in agriculture since 1989 and 1998, respectively, but are still used for control of vectors in public health (Kumar et al., 2006) . However, since OCPs are lipophilic in nature and have long half-lives of months to years, they tend to accumulate in adipose tissues and bio-magnify through the food chain (Siddiqui et al., 2003) .
As a result, OCPs can still be detected in ecosystem e.g., in water, soil, air and food items creating a persistent exposure risk to human. Significant levels of many OCPs have been found in human body tissues like blood, placenta, amniotic fluid, and in secretions like semen and breast milk (Pant et al., 2004) .
OCPs can induce endocrine dysfunctions, immunological changes, oxidative stress and DNA damage and may be associated with adverse effects (Tiemann, 2008) .
AIM OF THE WORK
The aim of the present study is to investigate the possible association of lindane min at 2000 rpm and the clear top layer of hexane was collected in a clean test tube. The remaining portion was again extracted twice using same process and the hexane fractions were added to the previous solvent fractions. Clean up of the samples was done by column chromatography. Elute was collected in a 100 mL beaker and hexane was evaporated to concentrate the samples. The concentrated residues were dissolved in hexane for further analysis.
STATISTICAL ANALYSIS
The collected data were organized, tabulated and statistically analyzed using computer package version 16 (SPSS Inc. USA). For quantitative data, all the values were expressed as mean + standard deviation. For comparison between the two groups, the students (t) test was used. For qualitative data, number and percent distribution were calculated and Chi square test was used for comparison between two groups. The value of P< 0.05 is considered significant.
RESULTS
The demographic data of the studied cases (table1) were matched as regard age (29.6+2.3), weight (58.15+4.8), height (1.65+0.02), body mass index (BMI) (20.98+1.35) in cases group and age (29.95+2.01), weight (57.45+3.3), height
• Chromosomal translocation.
• Antiphospholipid syndrome.
• Immunological causes of miscarriages.
• Anemia, hypertension, bacterial vaginosis, TORCH infections (toxoplasmosis, rubella, Chlamydia, herpes), toxemia of pregnancy, renal disease, heart disease, diabetes, urinary tract infections, metabolic disorders, tuberculosis, smoking or chronic drug intake.
• Those who have complications during pregnancy and/or delivery.
• The spouses of these women were also non-diabetic with normal spermatic count and morphology.
METHODS :
After taken their consent, a complete history taking and full clinical examinations were conducted for each participant.
Collection of samples: Blood samples (5 mL) were collected in EDTA containing test tubes. OCPs residues extraction was done by using HPLC grade hexane and acetone (2:1) according to method of Verebey et al. (1998) .
Blood (1 mL) was put in a 50 mL flask for extraction of organochlorine pesticides. Hexane (6 mL) and acetone (3 mL) were added and the contents were shaken at room temp for 30 min in a mechanical shaker. The extract was centrifuged for 10 Mansoura J. Forensic Med. Clin. Toxicol.
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cases with primary miscarriage in comparison to those with secondary miscarriage (table 3) . Similar results were obtained when compared number of cases with early miscarriage to cases with late miscarriage (table 4) .
DISCUSSION
The present hospital-based case series study was carried out to determine the association of OCPs levels with recurrent miscarriage. The results of the present study revealed that there was significant difference between women with recurrent miscarriage and control subjects with respect to blood concentration of total HCH. These results are in agreement with Saxena et al. (1981) , who reported high levels of HCH and other OCPs in the blood of women with premature delivery or with one time spontaneous abortion compared with women who get full-term pregnancy.
However, in the present study the inclusion/ exclusion criteria is clinically different in terms of define recurrent miscarriages i.e. women with minimum three recurrent miscarriages before 20 weeks of gestation compared to study of Saxena et al. (1981) , where they took samples of women with single abortion, when HCH was used at this time at its peak in agriculture (Siddiqui et al., 2003; Kumar et al., 2006) .
(1.66+0.02), body mass index (BMI) (20.82+1.12) in control group.
There was no statistically significant difference in age, weight, height, (BMI), between the studied groups (P=0.62), (P=0.61), (P=0.71), (P=0.68) respectively.
In addition, the studied groups were matched regarding socioeconomic level, in cases group, it is high in 5 (25.3%), moderate in 14 (70.0%) and low in one (5.0%) and in control group it is high in 6 (30.0%), moderate in 13 (65.0%) and low in one (5.0%). There was no statistically significant difference in socioeconomic levels between the studied groups (P=0.63).
On the other hand, the results of the present study showed a statistically significant increase (P=0.001) in total lindane (HCH) The mechanism behind the possible role of HCH in adverse reproductive outcomes is poorly understood. Fetotoxic, endocrine, immunotoxic and genotoxic effects of HCH may be hypothesized for its possible association with recurrent miscarriage. Reduced ovulation rate has been observed in mature female rabbits after chronic exposure to HCH (Lindenau et al., 1994) .
Several studies using experimental animals suggested that HCH act as endocrine disruptor and showed both estrogenic and anti-estrogenic effects (Huang et al., 2001; Singh and Singh, 2008) .
HCH has been found to alter level of thyroid, pituitary and sex hormones in females (Gerhard et al., 1998) .
It has been shown that HCH suppress follicular stimulating hormone and progesterone production. Progesterone is critical for implantation and in maintenance of human pregnancy. Therefore, compounds that impair progesterone production, metabolism or block its action may alter the homeostasis of pregnancy. HCH has also been found to inhibit cytochrome P450 enzyme level (Ke et al., 2005) and steroidogenic acute regulatory protein expression in cultured rat granulosa cells (Rosselli et al., 2000; Tapiero et al., 2002) .
Impaired level of sex hormone may
On the other hand, the study by Sugiura-Ogasawara et al. (2003), showed that DDT are not associated with miscarriage and immunoendocrine abnormalities was found in patients with a history of recurrent miscarriage, these results are in contradiction to the results of the present study. This difference may be attributed to different sample size and inclusion criteria.
In the present study, there was no statistically significant difference between cases with primary miscarriage in comparison to those with secondary miscarriage. Similar results were obtained when compared cases with early miscarriage to cases with late miscarriage. These results are in agreement with Gerhard et al. (1998) , who found non significant differences between women with early or late and primary or secondary repeated miscarriages as regard to blood HCH levels or clinical and laboratory parameters.
HCH has been found in all environmental compartments and levels in air, water, soil sediment, aquatic and their organisms and level in food have been measured (Shukla et al., 2006) . (Hanke and Jurewicz, 2004; Settimi et al., 2008; Shea and Steiner, 2008) .
The observed results of these studies also support the hypothesis of an association between environmental exposure and miscarriages.
In conclusion, the present study shows an association between high blood levels of HCH and women with recurrent miscarriages as a highlight to the reproductive effects of environmental chemicals on the "course of pregnancy". However, the present study has several limitations such as a small sample size. Moreover, it was unable to determine if the association which we observed between HCH and repeated miscarriages was due to exposure of the mother during pregnancy or early childhood that affected their subsequent reproductive development. Thus, further studies with large sample size to examine the relationships between OCPs exposures and recurrent miscarriages along with assessment of hormonal, genetic and immunological factors are needed interfere with the implantation and can induce fetal abnormalities. These observations suggest possible mechanisms by which HCH can disrupt endocrine function and may be associated with recurrent miscarriage as observed in the present study.
HCH may also cause fetal loss by altering immune system and cellular components. Increased cytotoxic potential has been observed with increasing levels of HCH in human blood that may be directed against the fetus (Gerhard et al., 1998) .
The production of tolerance inducing factors during early pregnancy may be disturbed due to the activation of the immune system and this may lead to the rejection of the fetus, which immunologically represents allogenic material. Increased oxidative stress, enhanced lipid peroxidation and single strand DNA breaks have been observed in the fetal and placental tissues after exposure to HCH (Hassoun et al., 1997) . Increased DNA damage has been reported after exposure to HCH in cultured rat cells (Tisch et al., 2005) . 
